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Context: There has been no known research investigating the association between leisure time physical activity
(LTPA), loneliness, and life satisfaction among people with spinal cord injury or dysfunction (SCI/D). The
relationship between these constructs is worthy of consideration given the positive health impacts of LTPA,
the negative health impacts of loneliness, and heightened negative effects of loneliness on life satisfaction for
individuals with SCI/D.
Objectives: To examine the relationship between LTPA and loneliness, and examine loneliness as a possible
mediator of the relationship between LTPA and life satisfaction among individuals with SCI/D.
Design and Participants: Community dwelling individuals with SCI/D (N = 170) participated in a telephone-
based survey as part of a larger project.
Measures: LTPA (i.e. The Leisure Time Physical Activity Questionnaire-SCI, UCLA Loneliness Scale-3, and the
Life Satisfaction Questionnaire-11 were administered to the participants.
Results: Significant bivariate relationships were observed between LTPA and life satisfaction (r = .18, P = .02),
LTPA and loneliness (r = –.15, P = .045), and loneliness and life satisfaction (r = –.69, P < .001). Mediation
analyses suggest that loneliness significantly mediated the relationship between LTPA and life satisfaction
(indirect effect = .003, 95% bootstrap CI = .0004 to .0062, CSI = .113).
Conclusion: This was the first study to show evidence of a negative association between LTPA and loneliness
among people with SCI/D, and to establish a conceptual model for understanding the potential mediating
role of loneliness in the relationship between LTPA and life satisfaction among people with SCI/D.

Keywords: Leisure time physical activity, Disability, Perceived social isolation, Loneliness, Spinal cord injury

Following spinal cord injury or dysfunction (SCI/D),
many individuals experience a loss in motor and/or
sensory function, as well as impairments in bladder,
bowel, sexual, and autonomic function.1 People with
SCI/D also experience associated secondary health con-
ditions, such as spasticity, urinary tract infections,

musculoskeletal and/or neuropathic pain, pressure inju-
ries, and cardiac problems.2 Environmental and social
factors such as poor accessibility, high rates of unem-
ployment, and limited social participation further con-
tribute to poor psychosocial outcomes post-SCI/D.3–5

Due to these physical and social challenges, people
with SCI/D are at greater risk of experiencing low
self-esteem,6 depressive and anxiety disorders, and feel-
ings of helplessness, compared to the general
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population.7 It is therefore not surprising that many
people with SCI/D face difficulties that negatively
impact their wellbeing and life satisfaction.8

Several studies have shown that physical activity par-
ticipation is associated with improved physical health
and subjective wellbeing post SCI/D.9–12 In particular,
there have been efforts to promote leisure time physical
activity (LTPA; physical activity that one chooses to do
during their free time),13 post-SCI/D.14 Based on the
Canadian Physical Activity Guidelines for Adults with
SCI/D, adults with SCI/D should participate in moder-
ate to vigorous LTPA for 20–30 min at least two times
per week for both aerobic and strength exercises.14

LTPA has been significantly associated with lower
levels of pain, fatigue and depression, and higher
levels of social support and life satisfaction post SCI/
D.15,16

While there is a lack of evidence in SCI/D research,
LTPA has also been shown to address issues of loneli-
ness across different populations (e.g. inactive adult stu-
dents and the elderly).17,18 Loneliness can be defined as
a person’s subjective perception of lacking quality social
engagement.19,20 Loneliness is of particular concern in
the SCI/D population, as individuals with SCI/D
tend to experience higher levels of loneliness than the
general population, likely due to the combination of
the aforementioned physical, environmental, and
social challenges accompanied with SCI/D.1–8,21

Further, loneliness is a critical issue to investigate as it
has been shown to negatively relate to health, wellbeing,
and life satisfaction among various populations (e.g.
cardiovascular disease, depression, and suicidal behav-
ior).22–26

Despite the negative health impacts of loneliness,
there have only been a handful of studies examining
loneliness and life satisfaction among people with
SCI/D. e.g.6,21 People with SCI/D often experience
heightened negative effects of loneliness on their life sat-
isfaction.6,21 To our knowledge, there has been no
known studies that have investigated the association
between LTPA, loneliness, and life satisfaction among
people with SCI/D. Given that LTPA holds a number
of benefits to health and wellbeing post SCI/D, and
that LTPA has shown to address loneliness in other
groups, the objectives of the present study were to: (a)
assess the relationship between LTPA and loneliness
among people with SCI/D, and (b) examine loneliness
as a possible mediator of the relationship between
LTPA and life satisfaction among individuals with
SCI/D. Although the association between LTPA and
life satisfaction is well established within other popu-
lations,27 there is still a lack of understanding of the

pathways through which (i.e. why) LTPA leads to
improved life satisfaction. Since LTPA often provides
opportunities for social participation, we hypothesized
that loneliness may serve as an important mediator in
this relationship. As well, it was hypothesized that lone-
liness will be negatively related to LTPA and in turn, life
satisfaction will be negatively related to loneliness.

Method
Design and participants
Datawere collected as part of a larger project examining
issues of social isolation and health in people with SCI/
D.28 Participants were former patients of the Toronto
Rehabilitation Institute’s Brain and Spinal Cord
Rehabilitation Program (Lyndhurst Centre, Toronto,
Ontario, Canada). The Rick Hansen Institute Spinal
Cord Injury Registry and the Jousse Long-term
Follow-up Database were used to identify potential par-
ticipants. The Rick Hansen Institute Spinal Cord Injury
Registry is a national Canadian registry that collects
data on various elements (e.g. socio-demographic
factors, medical history, injury details, and neurologic
impairment) pertaining to people who have sustained
a traumatic SCI/D.29 The Jousse Long-term Follow-
up Database is a research platform that tracks the
long-term health and quality of life outcomes for
aging Ontarians with SCI/D.30,31 Eligible participants
included English-speaking adults (18 years or older)
with traumatic or non-traumatic SCI/D, who were at
least two years post injury and community dwelling.
Individuals with self-reported hearing, speech and/or
cognitive impairments were excluded from the study.
A total of 170 adults with traumatic or non-traumatic
SCI/D were included in the final sample.
The study protocol was approved by the institutional

Research Ethics Boards of the University Health
Network – Toronto Rehabilitation Institute and York
University. All applicable institutional and governmen-
tal regulations regarding the ethical use of human volun-
teers were followed. Informed consent was obtained
from participants through direct telephone contact by
trained interviewers.

Measures
Sociodemographic and clinical characteristics
Data were collected regarding each participant’s sex,
age, employment, level of education, marital status,
living situation (i.e. number of people in household),
number of years post injury, etiology (i.e. traumatic or
nontraumatic), level of injury, and impairment severity
(i.e. complete or incomplete). These data were collected
through self-report via the A.T. Jousse Long-term
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Follow-up Questionnaire, which is a non-standardized
survey used to gather data related to socio-demo-
graphics, impairment and health status post SCI/D.31

The first three digits of each participant’s postal code
was used to identify whether participants were living
in a rural or urban environment. Internet ownership
was also assessed.

Leisure time physical activity
LTPA was measured using the Leisure Time Physical
Activity Questionnaire for People with Spinal Cord
Injury (LTPAQ-SCI), which is a tool designed to deter-
mine the frequency and intensity of LTPA among people
with SCI/D.32,33 Participants were asked to recall the
number of days, over the past week, that they partici-
pated in mild, moderate, and heavy LTPA.
Additionally, participants were asked to recall how
many minutes they spent participating at each intensity.
The LTPAQ-SCI has been previously used in the SCI/D
population and has demonstrated validity and reliability
(ρ = .27 to .54 with PARA-SCI and all ICC values for
each subscale >.60).33 LTPA was calculated as total
average minutes per week at moderate and heavy inten-
sities. This operationalization of LTPAwas chosen as it
allows for consistency with the Canadian Physical
Activity Guidelines for Adults with SCI/D,14 and thus
likely to be related to health outcomes (e.g. life
satisfaction).

Loneliness
Loneliness was measured using the 3-item UCLA
Loneliness Scale.34,35 The The UCLA Loneliness
Scale-3 is designed to assess how often an individual
feels a lack of companionship, being left out, and
being isolated from others. Each item is reported on a
three-point Likert-type scale, ranging from 1 (i.e.
“hardly ever”) to 3 (i.e. “often”). This particular
version of the UCLA Loneliness Scale was chosen as
it was created for telephone surveys, has exhibited high
internal consistency (Cronbach alpha = .81), and has
demonstrated validity and reliability for community-
dwelling individuals with SCI/D.8,34 Items were
summed, resulting in a range of scores from 3 to 9, with
higher scores representing higher degrees of loneliness.

Life satisfaction
Life satisfaction was measured using the 11-item Life
Satisfaction Questionnaire (LiSat-11).36 The LiSat-11
includes a single item that assesses global life satisfac-
tion and 10 items that assess domain-specific life satis-
faction. All items are on a six-point Likert-type scale
ranging from a minimum of 1 (i.e. “very dissatisfied”)
to 6 (i.e. “very satisfied”). This questionnaire has high

internal consistency (Cronbach alpha = ∼.85), and
has demonstrated validity and reliability within the
SCI/D population.37 An overall life satisfaction variable
was calculated by summation of all 11 items, resulting in
scores ranging from 11 to 66, with higher scores repre-
senting a higher degree of life satisfaction.

Procedure
Participants (n= 170) received an introductory letter via
post mail and were subsequently contacted by telephone.
After providing informed consent, each individual partici-
pated in one telephone interview conducted by trained
interviewers. Each interview lasted approximately 45 min.
During the interview, socio-demographics, LTPA, loneli-
ness, and life satisfaction were assessed through self-
report. Participants received a $10.00 gift card.

Statistical analysis
Descriptive statistics and frequencies were calculated to
characterize the sample. Pearson’s correlations of the
main variables of interest (i.e. LTPA, loneliness, and
life satisfaction) were then calculated to justify the
mediation model. A critical alpha level of .05 was con-
sidered for statistical significance at the bivariate level.
Finally, a mediation analysis using Process Macro
(version 3.4)38 was calculated to determine if loneliness
was a potential mediator of the relationship between
LTPA and life satisfaction. Due to the exploratory
nature of this study, all sociodemographic and clinical
characteristics were entered into the mediation analysis
as possible covariates. A 10,000 bootstrap was used
and a confidence interval of 95% was considered.
Data were analyzed using SPSS (v25; IBM SPSS
Statistics c/o IBM Corp. Armonk, NY, USA).

Results
Of the 170 participants, the majority were male (n =
136, 80%), over 55 years old (n = 116, 68.2%), had a
traumatic injury (n = 149, 87.6%), incomplete tetraple-
gia (n = 58, 34.1%), and had been living with SCI/D
for 10 years or more (n = 122, 71.8%; see Table 1).
The majority of participants were also unemployed or
retired (n = 125, 73.5%), had at least a post-secondary
education (n = 129, 75.9%), were married or in a
common law relationship (n = 102, 60.0%), were living
with others (n = 128, 75.3%), were living in an urban
setting (n = 136, 80.0%), and had internet access (n =
165, 97.1%).
The average minutes per week of moderate and heavy

LTPAwas 255.25 (SD = 457.59). The average loneliness
score was 4.93 (SD = 1.87), with 31.2% of the sample
scoring a 6 or higher, indicating that approximately
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one third of the sample felt lonely at least “some of the
time.” The mean life satisfaction score was 44.29 (SD =
11.99).
Significant bivariate correlations were found between

LTPA and life satisfaction (r = .18, P = .02), LTPA and
loneliness (r = –.15, P = .05), and loneliness and life sat-
isfaction (r = –.69, P < .001) (Table 2).

The mediation analysis is presented in Fig. 1. Results
of the mediation analysis were significant, demonstrating

that loneliness significantly mediated the relationship
between LTPA and life satisfaction (indirect effect =
.003, 95% bootstrap CI = .0004 to .0062, CSI = .113).
Living situation was found to be the only significant cov-
ariate in the mediation model (β = –4.71, P = .03).
Within the mediation model, loneliness significantly
and negatively related to LTPA (β = –.007, P = .04)
and life satisfaction significantly and negatively related
to loneliness (β = –4.29, P < .001).

Discussion
The purpose of this study was to examine the relation-
ship between LTPA and loneliness among people with
SCI/D, and examine loneliness as a possible mediator
of the relationship between LTPA and life satisfaction.
As hypothesized, LTPA and loneliness were negatively
related. Although the relationship between LTPA par-
ticipation and loneliness has not previously been exam-
ined in the SCI/D population, our findings are
consistent with correlational, longitudinal, and interven-
tion research among other populations (e.g. inactive
adult students and the elderly).27 Although these data
are cross-sectional and correlational, the results speak
to the importance of understanding LTPA as not only
a method to improve physical capabilities, but also the
psychosocial wellbeing of individuals with SCI/D.
Future research should consider creating longitudinal
or experimental designs in order to prove causation
and gain a deeper understanding of the pathways
through which (i.e. why) LTPA participation may
reduce feelings of loneliness.
This study further expands on previous literature

through the examination of loneliness as a possible
mediator of the relationship between LTPA and life sat-
isfaction. e.g.27 As hypothesized, loneliness mediated
the relationship between LTPA and life satisfaction,
suggesting that higher levels of LTPA were related to
lower levels of loneliness, which in turn were related to
higher levels of life satisfaction. Thus, the positive
relationship between LTPA and life satisfaction could
be partially explained by the effects of LTPA on loneli-
ness for some individuals with SCI/D. This finding is
consistent with previous research which has examined
other mediators of the relationship between physical
activity and wellbeing outcomes. For example, affective
constructs such as self-concept and self-esteem have
been identified as possible mediators in the relationship
between physical activity and wellbeing outcomes
similar to life satisfaction. e.g.39–41

Results from the mediation analysis also align with
self-determination theory.42 Within self-determination
theory, the basic psychological needs theory reasons

Table 2 Pearson r correlations.

1 2 3

1. LTPA 1.00
2. Loneliness –.15* 1.00
3. Life Satisfaction .18* –.69** 1.00

Note: 1LTPA: Leisure time physical activity, *P ≤ .05, **P ≤ .01

Table 1 Descriptive statistics of sample (N = 170).

Variable n % Mean SD

LTPA1 (mins/wk.) 255.25 457.59
Loneliness 4.93 1.87
Life Satisfaction 44.29 11.99
Years Post Injury
Less Than 10 Years 48 28.2
10 Years or More 122 71.8
Etiology
Traumatic 149 87.6
Non-Traumatic 21 12.3
Impairment Severity
Incomplete Tetraplegia 58 34.1
Complete Tetraplegia 30 17.7
Incomplete Paraplegia 40 23.5
Complete Paraplegia 40 23.5
No Response 2 1.2
Sex
Male 136 80.0
Female 34 20.0
Age
Under 55 Years Old 54 31.8
Over 55 Years Old 116 68.2
Employment
Employed/Student/Volunteer 125 73.5
Unemployed/Retired 45 26.5
Education
High School or Less 41 24.1
Beyond High School 129 75.9
Marital Status
Married/Common Law 102 60.0
Single/Divorced/Separated/
Widowed

68 40.0

Living Situation
Living Alone 42 24.7
Living with Others 128 75.3
Geographic Location
Urban 136 80.0
Rural 34 20.0
Internet Access
Yes 165 97.1
No 4 2.4

Note: 1LTPA: Leisure time physical activity.
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that autonomy, competence, and relatedness are univer-
sal and basic psychological needs that predict optimal
functioning and wellbeing when supported by one’s
environment.43 The need for relatedness reflects the
need to feel quality connection with individuals in
one’s social network.44 Contrary to feelings of related-
ness, feelings of loneliness are negative feelings that
occur when one feels they are lacking quality connection
with others. As such, experiences that foster relatedness
are likely to reduce feelings of loneliness. As well, LTPA
environments are known to promote and maintain well-
being across a variety of settings and populations. e.g.45–
48 For example, participating in LTPA has been associ-
ated with higher levels of basic need satisfaction across
all three needs, including relatedness.45 LTPA environ-
ments can foster and support feelings of relatedness
(and possibly autonomy and competence), which can
reduce feelings of loneliness, and ultimately improve
life satisfaction. As such, future research should begin
to examine experiential aspects of physical activity (i.e.
autonomy, belonging, challenge, engagement,
meaning, mastery).49 Investigating these experiential
aspects of participation as mediators can provide a
greater explanation of the many potential pathways
through which physical activity is related to positive
outcomes.49,50

In the current study, living situation was the only sig-
nificant covariate in the mediation model. Individuals
who lived alone had significantly lower life satisfaction
than those who lived with at least one other person.
This finding is consistent with previous research that
focuses on adults 55 years of age or older (68.2% of
the current sample was 55 years of age or older),51

while other research has not been able to find this sig-
nificant association when examining broader age
ranges.52 A possible explanation for this finding is
that, for older populations, social interactions at home
may assist in developing a social network that
encourages individuals to participate more in society

and thus having a greater life satisfaction than individ-
uals who live alone. This has been shown through the
positive associations of social interaction with physical
and mental health for individuals aged 50 and
above.53–55 Future research should consider further
examining why living alone may relate to a lower life sat-
isfaction at certain ages or life course. For example,
exploring who individuals are living with (e.g. friend
or spouse), why they live with them (e.g. emotional,
informational, tangible or intangible support), the
quality of their relationship (e.g. the extent of
support), and how those and other variables may
change over time can help create a better understanding
of these mixed results.
Although the current study advances the understand-

ing of why LTPA may improve the life satisfaction of
people with SCI/D, it is not without limitations. As
such, although statistical significance was found, the rel-
evance per individual may have differed if the sample
size was smaller. First, LTPA was measured based on
frequency (i.e. average minutes per week) and intensity
(i.e. moderate and/or vigorous). Ideally, asking partici-
pants to report additional context surrounding their
LTPA (i.e. social aspects of LTPA and with whom
they engaged in LTPA) would have given a more
detailed picture of the many potential factors involved
in this tripartite relationship. Second, loneliness and
life satisfaction are subjective and therefore having
solely objective measures limits the ability of the study
to generate a detailed understanding of the context in
which these variables interact. A mixed-methods (i.e.
quantitative and qualitative) design would have been a
more rigorous approach to understand the relationship
between these variables.56 Third, the study design was
cross-sectional, and as such, causation cannot be estab-
lished. Rather, the study establishes a conceptual basis
for future work to examine loneliness as a causal
mediator of the relationship between LTPA and life sat-
isfaction through longitudinal and experimental designs.

Figure 1 Mediation analysis.
Note: 1LTPA: Leisure time physical activity.
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Future research could also examine additional modera-
tors and mediators to gain a deeper understanding of the
complex relationship between LTPA and life satisfac-
tion. For example, personal (e.g. self-esteem and self-
concept) and environmental constructs (e.g. quality of
LTPA participation and independent versus social
LTPA) would be interesting factors to consider as poss-
ible moderators and/or mediators of the relationship
between LTPA and life satisfaction. Despite these limit-
ations, this is the first known study to demonstrate a sig-
nificant negative relationship between LTPA and
loneliness among people living with SCI/D.

Conclusion
This was the first study to show evidence of a negative
association between PA and loneliness among people
with SCI/D, and to establish a conceptual model for
understanding the potential mediating role of loneliness
in the relationship between PA and life satisfaction in
this population. Among individuals with SCI/D, there
is a negative relationship between LTPA and loneliness.
Further, loneliness may play a mediating role in the
relationship between LTPA participation and life satis-
faction. Continued research in this area using longitudi-
nal and mixed-methods designs can inform the creation
and modification of existing LTPA programs (e.g.
screening and identifying lonely individuals to encou-
rage LTPA participation, and identifying which individ-
uals in the program may form close interpersonal bonds
and group them together during LTPA) to optimize
positive outcomes and maximize life satisfaction
among people with SCI/D.
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